Conformational properties of semirigid antipsychotic drugs: the pharmacophore for dopamine D-2 antagonist activity.
Conformational energy calculations using the MM2-87 program have been performed on the tetracyclic spiro amines 1 (A23887) and 2 (A31472) which have previously been shown to have considerable affinity for dopamine D-2 receptors. These compounds are important for defining the pharmacophore for D-2 antagonist activity due to their limited conformational freedom. Possible foldings of the multicyclic structure were energy minimized and the barriers for inversion and for rotation of the ammonium group were computed. The conformational properties of 1 and 2 are consistent with a pharmacophore recently proposed by Liljefors and Bøgesø. The greater affinity of (S)-octoclothepin for D-2 receptors as compared with its enantiomer was attributed to the latter having an incorrect orientation of the ammonium hydrogen despite the correct folding of the tricyclic structure. Other D-2 antagonists with limited conformational freedom such as butaclamol, isobutaclamol, loxapine, clozapine, and resolved cyproheptadine analogues were also found to be consistent with the pharmacophore. In addition, 1, 2, and their enantiomers were tested on radioligand binding assays for dopamine D-1, dopamine D-2, noradrenergic alpha-1, serotonergic 5-HT2, muscarinic, and sigma receptors. 1 and 2 have greater affinities than their enantiomers in the D-1, D-2, alpha-1, and 5-HT2 assays though there was little difference between 2 and its enantiomer in the latter two assays. In the muscarinic assays, 2 and its enantiomer, which were approximately equipotent, had greater affinity than 1 and its enantiomer. None of the compounds had substantial affinity for sigma receptors. Since the same enantiomers of 1, 2, butaclamol, and the resolved cyproheptadine analogues also have greater affinities for D-1 receptors, the conformational requirements of D-1 ligands appear to be quite similar to those of D-2 ligands.